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/ 'me present invention relays to polypeptides and thei, use in d» diagnosis and 
^pytf dTders invoiving compiement and various inflammatory and 

^C^ng *« 10% of the globuiins in nonnai serum, the complement 

Closed of many different proteins that are important <n the unmune 
I"""* 18 ^ ' ZTn antigens The complement system becomes activated 
system's response to «"*"^^ £ ^ ^ or with other 

Avascular pe— - — ^^~ll-e 

inflammatory ceUs. opsouizauon of foretgn ^™ ° ug en-andbody 

.. ... Artivation of the complement system may be triggered oy anus 

cen walls of pathogenic bacrcria (the alternate pamway . 

Complement activauon (CA> is known »«"»^ ^ * perfosion 
inflammatory « " mo^ ^0 The Logical 

„,„ nnP c in AD brain (Eikelenboom ei ai., i?^- 
association with senile plaques in au orai ^ 

cn «i «*m There is good evidence for the involvement of an 

59. 561-568). There is goo mem5rane -attack complex (MAC) is not yet 

evidence for the presence of the C5-C9 ******* CNS 

, . . . iqq< vichows Arch. 426, 603-6 1U). ^ cu » ulUK ' 
evident (Veerhms et al, 1995, Vichows at 

Crit Rev. Oral. BioLMeao, m ^ . , m oo 

independent mechanism (Rogers et £ ^^^^ imeracdon appe ars „ 
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*o**»" ^ A . ^located 

«,n\ex binding sltei . 

wLcn contain around 60 70 sCRba sbcenptopo* e first 

ss a l0 ng homologo US *v ^.^mal U** additional SCRs* a 

atidl-H RU ' «cmetnbrane regions ; „ 0 aorediC« dN K f TttR-Aate 
«dd« putative transmetn lecule having apt ^ of i#R A 

a r Ah binding acu v } . qd i991,* 8 -^ mines and 

3s ^^:t^ 
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*, ^ e tal (1992 J Biol. Chem. 262 (34) 24754-61) have 

u 0 iiminatine the transmembrane region irom u 
DN A procedures * ^ ^ C R1 fragments were 

expre.se. (WO 89,09220 ^ ^ ^ , cofactor 

fictionally active, bound C3b and/o L o jn 
acuvity depending upon to regtons they bfflS( _ complement 

mediated hemolysis, and C3a and C5a pr ^ 
sCRl/pBSCRlc, also J"^"^^, ,„ 9 , , J. Immunol. 146:250). 
«— - (WO 89,09220, WO t oosis (WO 89/09220. WO 

' 1 » 5M7; ™;; 6 t,^dex E ndeds«rvWa,ra K sfoUo«ing 
&H aemostasis (1991)65(6)0? Res 50:350; Pruitt «<■<•■ 1991 

MUM (Pruiu ft Bolhnger. 1991 J. W sCR1/pBSCR lc wim p- 
Transplantation 52; 868). "^^r complex (APSAC) resulted 

„ similar - * was feasmle <wo 

> the complement inhibitor sCRl wiui i 

91/05047). j. m ™nnatiM experimental allergic 

to a model of antibody-med.au* sCR l over 6 days. 

encephalomyeUtis (ABEAE),,^ 

^toaratmodelof — ^^^""or 
neutrophU accumulation) followmg ^ b suggested as 

^"toiub, polypeptides corresponding to .part 'J*^^* 

^^^^^^^^ 

WO94/00571 compnsing, in sequent, 
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, c CRl 2 3 and 4 of long homologous repeat V^A c » ut jing at l easl SCR3. 

fording - ^^0^ (1):^ *> ^ ■ 

°„ Iptide is retained, axe encompassed hy *e * -^^BWI «- 

totidine or lysine. „ Jifif d to have cysteine residues at the C an 

the polypeptide may be modtfied to ^av y ^ ^ „ y a 

^rvauve subsumtions such as serine. ^ « cystetae. 

°° The poiypepude ma, have '^^puonauy furmer derived °r 
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oiWo. . achieved by forming multimerised p*!*-"- 

E^ed activity may he actaeved y ^ lypeptlde 

£ core peptide is preferably a lysme denvauve ^ ^ 

Tbecorcy v XJIothndsi nEnzymology. 1989, 1/6, boUl 



linked to a Privative sucn as ^ iT — 1 * . . 
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U45 benzene tetracarboxylic acid. Each polypeptide is linked to the core structure. 
Preferably, a cysteine-terminated peptide is linked to thiol-reactive cor, structure. 

In a further aspect, the invention provides chimaeric polypeptides in which a 
polypeptide of the invention is inserted in or substituted for sequences not essential to 
5 the overall architecture or folding pathway of a host protein. 

in one alternative the host protein contains one or more SCR repeat, such as an 
SCR-containing protein of the complement control protein family, for example factor 
H C4bmdingprotein,decayacceleratingfactor,membranecofactorprotemor 

complement receptor 2. Such insertions or additions may be used as a a means of 
10 Preferably such 

substLions or insertions are made into loop regions (predicted from secondary 
structure prediction algorithms, homology modelling of tertiary structure or by 
sequence alignments which identify variable-length insertions in an otherwise 
conserved sequence background) of the SCR-type module. 

In another alternative the host protein is a plasma protein and the insertion or 
s^stitutionmay beused to confer anti-complement activity on *^"* t0 
alter the stability or pharmacokinetic behaviour of the inserted polypeptide m vrva, 

eUes of such substitutions or insertions include those into a su^oop 
of an immunoglobulin Fc domain, a non-complementarity-determimng region (CDR) 
*ZZ2L.>™ region ofakringle or growth factor domain or a beta-turn m 
a Tinger' domain such as those found in fibronectin. 

Tliete™ "polypeptide o^^^ . . 

polypeptides derivedfrom the sequence of general formula (I) as well as mu—d 
polypeptides and chimeric polypeptides of the invention. 

In a further aspect, the invention provides a process for preparing a 
polypeptide according to the invention which process comprises expressing DNA 
IZL said polypeptide in a recombinant host cell and recovering fceproduct, and 
thereafter optionally chemically Unking the polypeptide to a core structure. 
In particular, the process may comprise the steps of: 
30 i) preparingareplicableexpressionvectorcapable.inahostcel^ 

DNA polyL comprising a nucleotide sequence that encodes said polypeptide, 
ii) transforming a host cell with said vector; 

Hi) culturing said transformed host cell under conditions permitting expression of 
said DNA polymer to produce said polypeptide; and 
35 iv) recovering said polypeptide. 

The DNA polymer comprising a nucleotide sequence that encodes the 
polypeptide also forms part of the invention. 
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( „,^ientides with appropnate restncuon eiu-j 
required sequences of nucleoUdes won PP v q[ ^ methods . 

synthesis, by enzymatic polymensa.cn, o by a omb buffer 
15 ^ Digestionwimrestncuonenzymesmaybe^ 
at atem P eratureof20^C,generaUymavolumeof50 ti l O 

D NA - • t tvj a mflv be carried out in vitro using a DNA 

En^atic polymery • - „ „ ^propria* buffer 

polymerase soch as DNA polymer** 1 ^™"^ g ^ dxrP M requited at 

generally ta a volume of 50ul or k» ^ may „ e ^ „ 

25 The chemical synthesrs of to DNA ^ E cnemislry , using soUd 

oy conventional phosphomester, phosph.K orp P ^ of 

phase techniques such as those descnW ^ verlag 

Chemie,Weuiheim(l982),ormoui Nudeic Aci ds Research, 

,982.12.6243; B-S- Sproataud WBanuwan^ n9; M.D. 
M.D. Maueucci and M.H. C"**™^^^ ^,1 Society. 1981, 121. 
Matteucci and M.H. Caruthers. Socle,,. 1983. 125. 661; 

JH* S.P. Adams « A Journal of the « ^he Adas Rese arch, 1984, 
35 N.D.Slnha.^B^aU^Mc^nusan^K^ 

12 , 453 9; and RW.D. Biosystems > * 
automated DNA synthesiser (for example, PP 
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He DNA polymer is preferably prepared by ligattag two or more DNA 
molecules which together comprise a DNA sequence encoding the polypeptide 

He DNA molecules may he obtained by the digestion with suitable restncuon 
enzymes of vectors carrying the required coding sequences. 
, He precise structure of the DNA molecules and the way m which they are 

ob^er^ndsuponmesu.careofthedesiredproduct. He design of , .suitable 
"ted- -struck of me DNA molecule coding for the polypepude rs a 
ratine matter for the skilled worker in the art 

rSLr. consideration ma, be given to me codon usage of the parucuUr 

principlessetoutinDevereux,../, (1984) Nucl. Acd Res. 12, 38T 

The expression of the DNA polymer encoding the polypepude in a 
Jit host cell may be carried out by means of a replicable expression vector 

• bv leaving a vector compatible with the host cell to provde a linear DNA 

m L DNA molecules which, together with said Unear segment, encode the 

£1 vectors include p.asmids, bacteriophage, cosmids and recombtnan. 

vhuses derived from, for example, baculoviruses or ™ 
30 The DNA polymer may be assembled into vectors desrgned for tsolauon 

papiUom^rs^^ 

ovary cells (DNA Cloning v o ,, 85 . p, vM£ls 0 .N. and Hamer. 

„t. Molecular and Cellular Biology 5. 1750-1759 1985. . Pa 

Goeddel D V. et uL.European Patent Applicauon No. 0093619. 1983) 

m preparauon of the replicahle expression vector may be earned out 
convent, with appropriate enzymes for restriction, poiymensauon and ligation 
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Polymerisation and ligation may be performed as » ^ 

appropriate buffer at a temperate of 20 -70 C.gener y 

5 with 0.1- lOp-gDNA- in ,,™rdance with the invention, by 

The recombinant host cell is prepared, in under 
, • „.i„wt cell with a replicable expression vector oi tneinvo 
transforming a host cell wwi d y rnnd iti 0 ns are conventional and are 

T ^ i ^ " m l -ted with a solution of CaCl 2 (Cohen - 
tettriai r S : Tsd 73ffl Sl^orwimasoluooncomprismgamixmreof 
«t.Proc. Nat Acad. Set., 1973. SO, > 3 .rN-morpholino]- 

15 propane-sulphoruc add, RbCl ana giyce ' lilhnlil US A, manufacturers of an 
descrtbedbyBic-RadUboraton^Rrchmo^C^U ' ^ . 

„rato, Mammalian celis in ^2^^^ 

Sambrooke/fl/..and DNAUomng 

25 The protein product is recovereu oy ^ 

hosccell. T*»^*"«^^.^^^„«^«-- 

,„ Where the host cell is bacterial, such as E. coh. the pro 

protein is expressed as inclusion bodies. There « ^ 
polypeptide is preferably partially pu ^ misfolding of ^ 

folding are important aspects of the procedure. 

•8- 
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deternuned by experiment. m f ldtog 0 f proteins from 

w are numerous methods avarfcbl <» me ft S ^ 

10 with 50OM 2-mercap»e*anol, a the presence of a g ^ ^ 

15 reduced and oxidised „ ^ 8M urea, in the presence of 

Preferably, the tndusro body - » rf 
mercaptoet^oUandpro^vsWdcd^ QmM ethan „ to ine 

proteins, by addition of cold buffer. A prefer^ ^ ^ foldBg B 

Ltaining ImM reduced glutamroneand ^ ° , „ 5 oc over a period of 1 to 4 
jO preferably carried ou, at a temperature* the range 

precipi^-hasamrnonrunu^^ * 
25 ^pted, monomenc polype^ ft 1 ^ ^ ^ necessary. 

30 with the C-terminal amino acid pre-atuche & ^ preparing 

Accordingly, in a further aspect the ™«™ Lins appropriate peptide units, 
a polypeptide of the invention la core suture. 

Jd thereafter option^ 

In the multimeric polypeptide of *** of chemica l bridging 

35 ^^^V^^^^ ^ehridginggroupis 
groups include those described in EP0109W3 
generally of the formula: ^ ^ ^ 
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containing one or more -(CH 2 >- or me* or p ttonal molecute both 

Where Ac » d c ° re ^ " te form -S-S-. The bridge 

is generated by conventional dtsulptade exchang ^ ^ 

*, polypeptide and reacting the acuvated o „ fc 

A*-** *e free thiol may be - * ^^ uae , whte h generate 
core strucmre. Such acdvadon procedure J clude re agents such as 
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formula (HI): (m) 

. . mnrp -rCHo)- units and X 

and Y are functional groups reactable wtth surtac .^ehmat 
iysine or cysteine group, or the N-termmal ammo group. pr 

4-CN maleimido) caproic acid N-oxysuccmim.de ester 

to each case Y is capable of reacting w att>chm e n t group, 

which may be a nadve duo. or one introduced - JJ^ of a 

Tne protein aoachment group ts a ^ chains , and which 

peptide with a reagen. speciftc for one or more amtno 
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5 polypeptide o, core secure with M»« * ; 3 ™ ^ homocvsEra e 

ketone will permit couphng of *e p^u, ^ a ^.^e 

B structure. Alternatively, the ^ r0 ^ *^j^2-pyridyl-dithio group which can 
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groups in proteins. direcdy with the amino acid 

^^------a^ent^rt, 

3 r, and 9 0 depending on the reagent used. P ^ „ preferably high (> 

introduced. rf „ mtt ta chemical techniques such as utraaon 

Such assays may be standard protein hem ^ Qf ^ 

with5.5^ob^— ™ d 

^hment group will be rn^on «ra g ^ ^ ^ slandald 
30 modffied polypeptide may be *P^d ffltraion M o solvent or salt 

35 group (II) will be formed from a reaction of the linkm 0 

attachment group. Unlred M reacted separately with the 

linking agent or the reagent 
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„f the reasent to the polypeptide, usually in a neutral or moderately 
adding an excess of the reagent to in p w v h ^ by ge i 

» buffer, and after reacuon J^J. -* 

flltr auon or dialysis. The prease condtuons of pH W» • 

^ thP nature of the reagent used and the poiypepuu* 

poiypepude aPP^»* e ™ ^ ^ te chosen to obtain the 

variants. • J v>a ,-warterised by a number of techniques 

20 electtophores. or .soelectncf J ^ m of 

but not limited to, those listed below. 



25 Disease 



and Disorders Involving Complement 



Neurological Disorders 

multiple sclerosis 
stroke 

30 Guillain Barre" Syndrome 
traumatic brain injury 
Parkinson's disease 
allergic encephalitis 
Alzheimer's disease 

35 
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^^^^^^ 

hemodialysis complications 
hyperacute allograft rejection 
xenograft rejection 

parox^nocmrnainaemogiobinuna 
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InflaI nmatoryDis orders 

inflaramation of autoimmune diseases 

Crohn's Disease 
aduh respiratory distress syndrome 

thermal injury including burns or frostbite 

uveitis 
15 psoriasis 
asthma 

t ^m.vRer>erfusion Conditions 
20 Post-Ischemic Kepenu* 

myocardial infarction 

renal ischemia 
intestinal ischaemia 

30 rheumatoid arthrius 

systemic lupus erythematosus (SLE) 

SLE nephritis 
proUferative nephritis 
glomerulonephritis 
35 haemolytic anemia 
myasthenia gravis 
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lections Diseases or Sepsis 
multiple organ failure 
septic shock 



5 



10 



• „a Prevention of Scar Formation 
Wound Healing and Preven 

preferably ahuman. polypep tide for the treatment of a or 

. „ ..ffrctive amount of the poiy y v i mg -l0mg/Kg. 

"*— 1 ™ . » of *e invention and an effecuv 
an effective amount of a pour v 
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thrombolytic agent Such methods and uses may be carried out as described in WO 
91/05047. 

This invention further provides a method for treating adult respiratory distress 
syndrome (ARDS) in a subject in need of such treatment, comprising administering to 
5 the patient an effective amount of a polypeptide of the invention. 

The invention also provides a method of delaying hyperacute allograft or 
hyperacute xenograft rejection in a subject in need of such treatment which receives a 
transplant by administering an effective amount of a polypeptide of the invention. 
Such administration may be to the patient or by application to the transplant prior to 
10 implantation. 

The invention yet further provides a method of treating wounds in a subject in 
need of such treatment by administering by either topical or parenteral e.g. 
intravenous routes, an effective amount of a polypeptide of the invention. 

The invention still further provides a method of treating Alzheimer's Disease 
15 by administering to a subject in need of such treatment an effective amount of a 
polypeptide of the invention. 

This invention also provides a method of treating CNS inflammatory disorders 
such as those associated with ischaemic stroke by administering to a subject in need 
of such treatment an effective amount of a polypeptide of the invention. 

20 

METHODS 



SDS Polyacrylamide gel electrophoresis 

Novex precast gels 4-20% were purchased from British Biotechnology and 
25 used in Xcell II electrophoresis cells according to the manufacturers instructions. 

Peptide Synthesis 

Peptides were synthesised by the solid phase technique using an Applied 
Biosystems 430a peptide synthesiser and Fmoc (9-fluorenylmethoxycarbonyl) 

30 chemistry on para-alkoxybenzyl alcohol (Wang) resin with the C-terminal amino 
acid pre-attached. The resin was treated with benzoic anhydride ( 2 mmol) in the 
presence of N,N - dicyclohexylcarbodiimide (1 mmol) and 4-dimethylaminopyridine 
(0.04 mmol) in N-methylpyrrolidone (NMP) and N,N-dimethylformamide (DMF) in 
order to block any residual free hydroxy groups prior to chain elongation. Each 

35 single-coupling cycle consisted of the following steps: 1. The resin was washed with 
NMP (xl); 2. Fmoc deprotection was carried out with two consecutive treatments (3 
min and 15 min) of the resin using a solution of piperidine in NMP (starting 
concentration 20% v/v); 3. The resin was washed with NMP (x5); 4. The resin was 
coupled (60 min) with a solution of the preactivated amino acid (1 mmol) in NMP 

- 15- 
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and DMP 5. The resin was washed with NMP (x7). In the case of a double-coupling 
cycle steps 4 and 5 were conducted twice. Fmoc amino acids (1 mmol) were pre- 
activatedwith 2-(lH-benzotriazol-l-yl)-l,l,3,3-tetramethyl uronium 
hexafluorophosphate (HBTU) (1 mmol) in the presence of 1-hydroxybenzotnazole 

5 (HOBt) (1 mmol) and N,N-diisopropylethylamine (DIEA) (2 mmol) for 6 to 12 mm 
Afterchainelongation,theFmoc g roupwasremoved. Tne side chain paction used 
was 2 2 5 7 8-pentamethylchroman-6-sulphonyl (Pmc) for arginine, tntyl for 
asoaragme glutamine and cysteine, ,m-butyloxycarbonyl for lysine and tryptophan, 
and ^-buryl for serine, threonine, aspartic acid and glutamic acid. All residues were 

10 double-coupled unless stated. 

Cleavage from the resin 

■He ice-cooled peptidyl resin was treated with ice-cooled cleavage mixture A 
or B (10 ml) and stirred for 2 h at room temperature. The mature was filtered and 
the filtrate evaporated in vacuo to a low volume (3 to 5 ml) of solution. This was 
azeotroped in vacuo with dry toluene (x 2) and the residual oil triturated with .dry 
diethyl ether o'x 50 ml) to give a white precipiute. This was collected and dried m 
Tacul to remove any trace of diethyl ether prior to lyophilisation from dilute aqueous 
acetic acid. The cleavage mixtures used were A: TFA/water/thioanisole/1^2- 
elnedithio, (EDTVphenol (88.9 : 4.4 : 4.4 : 22 : 6.7 v/v/v/v/w); B: TFA/water/EDT 
(75 : 5 : 20 v/v/v). 

Hieh Performance Liquid Chromatography (HPLC) 

Separations were carried out using a Gilson gradient system with detection at 
220 nm. Analytical HPLC was conducted on a Spherisorb C-18 column (25 cm x 

4 6 mm id) eluted at 1 ml/min and preparative HPLC was conducted on a Sphensorb 
C-8 column (25 cm x 10 mm id) eluted at 4 ml/min unless stated, with eluents A = 
0 1 % aqueous TFA and B = acetonitrile. Gradients used were A: isocraac elution for 

5 min at 10% B followed by a 45 min linear gradient to 60% B; B: isocratic elution 
for 5 min at 10% B followed by a 45 min linear gradeint to 80% B; C: isocratic 
elution for 5 min at 10% B followed by a 50 min linear gradient to 50% B; 
isocratic elution for 1 min at 10% B followed by a 30 min linear gradtfnt to 80% B, 
E- isocratic elution for 5 min at 15% B followed by a 60 min linear gnuhent to 30% 
B* F- isocratic elution for 1 min at 30% B followed by a 30 min linear grad.ent to 
40% B; G: isocratic elution for 5 min at 10% B followed by a 60 min linear gradient 
t0 40% B; H: isocratic elution for 5 min at 1% B followed by a 60 min hnear grachent 
to 35% B; I: isocratic elution for 5 min at 5% B followed by a 60 min hnear gradumt 
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* , gradient to 30% B. 

EXAMPLES connri. to that of human CD35,(C3b/C4b 

l^-P**^?^"^!* ***** 

10 m ii« PE ° 08 0ly 13 o 

His Tyr Gly S.r V.l V»l IM 

, * > M w w « w « » - - '" ,ow - ~ a y 

Argjfixa Asix Pro «xy ^ 

' o / ^ 

^ ^.irt Va.1 GlY H« Trp 

Tl. Tyr fi» Tbr SerJ Asn Asp ASP Val O y 

Olu Pro Ser He Tyr 5.x* 180 

X 170 

>^ „ - Tie Pro Asn Lys 

S er Oly>ro Ala Pro Gin U- ^ 
I 190 




* peptide (SEQ^N^ 

3Q cnpgSGGRKVFELVGEPSIYC (ED A 

* „on<wi-C174 of mature human 

El contains sequence which spans residues C154 u 

cysteines do not normally torm 
35 cl91andCniwiaiheC125. 

u SynthesisolEl „ 10 mmol) ga ve the 

Stepwise assembly from loved (0.57 g>. 

^.residue peptidy! resin «itn ^give crude soUd (0.H g> after 

' 40 pepUdylresin(0. 2 8g)w«cleavedusmgm«mreAtog 
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Wophilisation. The crude product was purified by gel filtration over Sephadex G25 
(column 83 cm x 2.5 cm id; detection at 220 nm) using 1M aqueous acetic acid as 
eluent. The peptide eluted as a single peak which was split into six fractions 
(combined weight 0.082 g; 49 %): A (11 mg). B (22 mg), C (17 mg), D (24 mg), E 
5 (4 mg) and F (4 mg). 

lb Characterisation of El 

HPLC analysis using gradient F showed the presence of three peaks of 
retention times 17.8 min (peak 1), 18.6 min (peak 2) and 19.8 min (peak 3) in each 
10 fraction in proportions as shown:- 
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20 







Peak 2 




Farlier-eluting 


A 


6 


15 


61 


18 


B 


15 


11 


61 


13 


C 


36 


14 


50 




D 


49 


16 


35 




E 


72 


20 


8 




F 


54 


14 


6 


26 



25 



30 



35 



Peaks 1 and 3 were shown to be a reduced and oxidised form of the peptide 
respectively by treatment with dithiothreitol (DTI) and with 
(DMSO) Peak 2 was an unknown contaminant which was not affected by DTT nor 
DMSO An aqueous solution of fraction B (pH 7.5) was treated with excess DTT; 
HPLC after 6 h using gradient F showed peak 1 increased whilst peak 3 decreased. 
Fraction B was treated with an aqueous solution of DMSO (20% v/v); HPLC using 
gradient F after 1 1 h showed the disappearance of peak 1 whilst peak 3 increa^d. An 
" aqueous solution of fraction E (pH 7.5) was treated with excess DTT; HPLC after 

5 8 h using gradient F showed the disappearance of peak 3 whilst peak 1 mcreased. 

Fraction E was treated with an aqueous solution of DMSO (20% v/v); HPLC using 

gradient F after 12 h showed the disappearance of peak 1 whilst peak 3 increased. 
Electrospray mass spectrometry gave evidence that peaks 1 and 3 were the 

linear (Ela) and cyclic (Elb) forms of the peptide respectively. 

Fraction A gave ions corresponding to EM^ at ^ 1 10,8 (reL , .tensity 

53% deconvoluted corresponds to mw 2209.6, calculated for cyclic form 2209.0), 

m/z 1106.3 (66%, 2210.6), and m/z 1106.8 (53%, 2211.6, calculated for linear form 

2210.0). 
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Fraction C gave ions corresponding to [M+2W?+ at m/z 1105.8 (41% 
W 6) Tll06 4 (66%. 2210,). m/z U06.9 (100%, 2211.8), m/z 11013 (98%, 
2212.6), and m/z 1107.8 (75%, 2213.6) + atm/z 1106 .8 (98%, 

Fraction F gave ions corresponding to [M+2H] at m/z 
/ , , i n7 i C99% 2212 6) and m/z 1 107.7 (83%,2213.4). 

bond only partially hydrolysed on acid hydrolysis.) 

S 

EXAMPLE 2: S158-C174 (E2 ,SEQ ID NO# 

15 SGGRKVFELVGEPSIYC (E2> - 

20 2a Synthesis of E2 mmo]) the 

Stepwise assembly from Fmoc-CysCIW-resm Wues 
.„ resin with the N-terminalFmoc group removed (l.UJ g) 

H-res^ pepudyl -m w * upled . The peptidyl resm 

Se,!, Gly2.H. Phe 7, «* ' soU „ (0 . M g) after lyophibsauot, 
purified solid (0.048 g; 66%). 

2b Characterisation of E2 n ^ Qf 

30 i8.6minusmggrad.entD. ^ ^ysis of Gl* 1.97 

calculated due to its destruction on acid hydolysts.) 

To potentiate the activity of S158-C174 (tzj, m f 
created by crosslinking E2 to a lysine core residue. 

-T9- 
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3a Derivatisation of MAP peptide. 

n\ N-r2-Pvridyl)dithiopropionylMAP (^aTt> NkO 

(D rs-U r ynu^ ; r oH^was Durchased froni Peptide 

MAP peptide (structure (Lys) 4 (Lys) 2 Ala -OH) A was purcn 

p Lh Exeter UK. Peptide (9.8 mg. 10 micromoles) was dissolved 
^ TZTZ * l«o X ide P (DMSO,100 microlitres) and dry ACS-grade 
m ^ZoZo^s) i which had been dissolved 3.(2-pv^dyl)dithi 0 propiomc 
P C o Z cdH ester (Pharmaci,25mg. 80 micromoles. 1 mol equivalent to 

(f 5 h) at ambient temperature (-22PQ and then stored at -80O C . 

f ^TTZfl 4mg, 4 micromoles) was dissolved in a mixture of dry 
Peptide E2 as above 7. g^ raicro iitres) and the above 

^asmto^ t 

. » o«h a <:ii(Tht vellow colour was noted. It was men uuui* 
temperature and a slight yeuow ^ slightly 

v „ tam e of L5.nl with 20mM Ammcuum B*^*^ « C S 
cloudy so^on was appUe* » a 1 x * J g ^ 

ine eiuuu v corresoonds to a minimum of 4 E2 

8 units/MAP (theoretical M r 17,750). 

EXAMPLE 4: C-(G159-F164)-C (E4, SEQ ID NO:4[) 



30 



CGGRKVFC (E4) 



•j „„ f n<![i pi 64 of mature human CR1. To 



35 peptide. 
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4a Synthesis of E4 ^ g . 

Stepwise assembly from Fmoc-Cys(Trt)-res.n (0.49 = . u. 
■„ JLrt resin with the N-terminal Fmoc group removed (0.74 g>. Residues 
t£Z S^d. The peptidyl resin (0.6S g, was cieaved using ^ 
5 Z givZ e soiid <£» g) after lyophilisatior, Purific^ b y preparauve HHT 
^gradients O. H and I gave purified solid (0.017 g; 8.6%). 



4b s^sr^*«B«--r— r - 

5 uthlwed no change. Its identity as the cyclic peptide * * 

observation of a (M«HT ion in the FAB mass spectrum at m/z 868. 

EXAMPLE 5: F164-G186 (C174S) (E5, SEQ ID NO$ 

FELVGEPSIYSTSNDDQVGIWSG (E5) 

Tuis peptide spans the residues F164 - 0186 of mature human CR1. C174 
has been substituted with serine. 

25 5a Synthesis of E5 , n 14 0 10 mmol) gave the 23- 

Stepwise assembly from Fmoc-Gly-resin (0.14 g, 0.10 mmoi) g 
•a JLvl resin with the N-terminal Fmoc group removed (0.51 g). Residue 
resi due pepudy «»?V 10 13 , 2 2 W 4 ^ ^15.16 were single-coupled. 
Phel. Glu2 Gly 5 Pro Tyr S g ^ ^ ^ (Q u g) 

Tbc pepudy resm prepare HPLC on a Spherisorb C-18 column 

30 after lyophiltsation. Purification Dy prep 

(25 cm x 4.6 mm id) using gradient E gave punfied solid (0.0039 3.37 

5b Characterisation of E5 ^ Qf 

The product was >90% pure by analytical HPLC and 
35 i.minuslggradientF. ^Z^^^ 
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TyI 0.S 7(1) ,Va 12 .4 7C ,U eI ,sa,Uu0. 9 7( I ,P.e 1 .00( 1 ,.Cr r pno,^ 
due to its destruction on acid hydrolysis.) 

BIOLOGICAL ACTIVITY Qf ^ Erythrocytes 

5 Anti-Complement Activity Measure j —«„ ssed by measuring the 

Function* activity of complement inhibitory J ^ 
^bition of complement mediated lysis of sheep ^-^^ xnm 

(D acie & Lewis.l975). Briefly. ^"^^'^ seru m fraction 
Loved and die remaining ^^ 6 TZ^ » ^ 
was splitinu. small aliquo* and stored a -196 CA* where , ramg en 

as follows, essentially as descnbeo y ^ ^ wre 
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as foUows. essentially as descnbeo ny - - - WK 

incubated with 50 ul of the 1/125 100 ul Dt p of 
W e added and samples ~ before — g 150 ul 

200 ul . Samples were spun at 300g 4 t .10 ti0 „ „ „„ 

of supema.an.to flat bottom microtia.* ^^""tlaximum lysis was 
nm, which reflex uie amount of lysis in each fcs, solutior, M 
defined by incubating serum witii erytiuocy*s ; in ft . ° ^ 

(E+S) from which uie proportion of Aground lysis by 

(determined by incubating erymrocyKs wrti, buffer (EX 

Libi.orwasasse.sedbyi— — ^n-Csed as a fraction of 



35 



give 50% inhibition of lysis. 

Maximum Lysis: A max = (E+S) -(E) 

Lysis in presence of inhibitor. Ao = (E+I+S) - (Erf) 

Amount of inhibition: IH = AmaX^o. 

Amax 
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me amount of oxidisation to cyclic pepude. mj*** ^ ^ 1 

; anti-complement (anti-haemolyuc) activity and the results 



10 



Peptide 

Pi fraction A 
PI fraction B_ 
pi fraction C 
Pi fraction D 
Pi fraction E 



Peak 1 
% Linear 

_6_ 
15 
36 
49_ 
72 



Peak 2 
% Circular^ 

61. 
61. 
50. 
35 
8 



IH50uM 
Assay 1 Assay 2 



200_ 
600. 
100_ 
75_ 
40 



160 



90 



.Uvuy — , potency * - ««-» > ^ 

constrain the peptide into an unfavourable structure. 



15 Three separate assays were camcu 

» ?n thP activity by multimerising the sites. 
20 46 fold improvement in the activity oy 

25 nlM Henes D H 7 4/0.15M NaCl. Activity of 

E5 The pepude was resuspended in 0.1M Hepes PH 

the pepude was determined as approximately 80 uM. 
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